The outcome in terms of health-related quality of life (HRQL) in pediatric spinal cord injury (SCI) was studied in 36 adults who had sustained an SCI in childhood. The patients were interviewed and clinically examined. HRQL was assessed with the 15D, a generic ®fteen-dimensional self-administered HRQL instrument.
Introduction
Measuring health-related quality of life (HRQL) is commonly seen as a necessary and useful approach to evaluating eectiveness and eciency of health care interventions in clinical trials. The results can also be used for improving clinical practice and assessing clinical outcomes. HRQL can be de®ned as a multidimensional concept which encompasses the physical, emotional and social components associated with illness or treatment. 1 The psychosocial outcome and psychological adjustment to SCI have been extensively studied during the last decade. 2,9 ± 13,18 These studies have yielded useful information about short-and long-term adjustment to SCI and coping with SCI. Research has often been focused on the adult population, but little is known about the ®nal outcome of children with SCI. Almost all we know in this respect has been extracted and generalised from cross-sectional studies of children with severe injuries. These studies show that young people adjust better than those who are older. 3 The purpose of this study was to investigate the outcome in terms of HRQL of children who had sustained an SCI and were adults at the time of examination.
Patients and methods
This study was part of a larger multifaceted outcome study of pediatric SCI. The patients were identi®ed from the membership register of the Finnish Association of the Disabled, the patient databases of the KaÈ pylaÈ Rehabilitation Centre (Helsinki), the Hospital of Invalid Foundation (Helsinki) and the Children's Hospital (University of Helsinki). The catchment population of these institutions is approximately 5 million.
Of the 66 persons contacted for this study 47 agreed to paticipate and 46 returned the 15D HRQL questionnaire and another questionnaire mapping out the type of injury. The ®nal group consisted of 36 SCI patients who had sustained SCI under the age of 17 years and participated in this detailed multidisciplinary clinical survey in a hospital.
The reasons for excluding 11 persons were (i) an insucient severity of SCI or doubtful nature of the neurological lesion (eg. meningomyelocele which were excluded from the study) (n=3), (ii) poor cooperation because of associated mental de®ciency (n=1), (iii) unwillingness to travel or to take part in examinations in hospital (n=6), and (iv) patient died before examinations (n=1).
Two of the excluded patients were women. The mean age of excluded patients at injury was 10.1 years (SD 6.2, range at birth to 16.5 years) and the mean age at entering the study was 41 years (SD 14.4, range from 18.2 to 60.5 years).
The ®nal study group comprised 11 females (30%) and 25 males. When entering the study the mean age was 31.3 years (SD 9.9, range 18.1 ± 63.3 years). In terms of age, the 63 year-old was a clear outlier; the rest were under 50 years of age, as can also be inferred from the mean. The mean time elapsed since injury was 20 years (SD 11.2, range 3.4 ± 56.7 years) and the mean age at injury was 11.3 years (SD 5.1, range birth ± 17.1 years).
Clinical examination
All patients were clinically examined and structurally interviewed with a list of questions dealing with details of anamnestic information about injury, its treatment, possible complications and the person's past and present psychosocial condition. The spinal lesions were classi®ed according to the level of the injury and completeness of the injury according to the standards of neurological classi®cation of spinal injured patients. 4 The 15D questionnaire and valuation method HRQL was measured by using the 15D. 5 The 15D questionnaire consists of 15 multiple choice questions each representing one health-related dimension. The dimensions are moving, seeing, hearing, breathing, sleeping, eating, communicating, urinary continence, working, social participation, mental functioning, pain, depression, distress and perceived health. The person ticks, for each dimension, the level that best describes her or his health status. For example, the levels of the dimension of social participation are described in Table  1 . In routine use, this questionnaire only requires completion by the subject.
The 15D score, representing the overall HRQL and ranging from 0 (being dead) to 1 (full HRQL) is calculated by combining the dimension importance weights and within-dimension level desirability values, elicited from subjects through a two-stage valuation procedure based on multi-attribute utility theory, 6, 7 with the responses to the 15 questions as follows:
where I ij = a positive constant for the jth dimension, representing the relative importance individual i attaches to it (j=1,2, . . n), and W ij (x j ) = a numerical function on the jth dimension, representing the value individual i places on various levels of the dimension. 5 To obtain the dimension importance weights the subjects indicate the relative position of each of the 15 dimensions on an adjacent ratio scale (0 ± 100) by placing the dimension considered most important at 100. The individual values given to a dimension by all the subjects are averaged and then transformed so that the sum of the 15 average importance weights equals 1.
The within-dimension discrete levels are valued similarly using a 0 ± 100 ratio scale and placing the most desirable level at 100. The individual values given to the levels are then averaged and divided by 100.
By averaging the levels ticked by the respondents on each dimension one can derive the 15D pro®le for the respondents, ie., indicate the group's average position on the dimensions.
The valuations were elicited from the 36 participants. They also assessed their overall health status with a 0 ± 100 visual analogue scale (VAS). VAS has originally been used to measure pain but its responsiveneness, validity and good test-retest reliability in quality of life questionnaires has been established. 8, 9 The controls The valuations and 15D scores supplied by a random sample of 372 Finnish men and women, aged between 16 and 46, were used as reference values for the study group. 10 In this comparison group the average age is the same as in the study group.
Statistical methods
All data was stored on DBASE III plus (Ashton-Tate). A computer algorithm written on Excel 4.0 (Microsoft Corporation) was used to calculate the HRQL scores 
Results
The study group consisted of 28 (78%) complete and eight incomplete SCI-patients ( Table 2 ). Of the injuries 30 (83%) were traumatic in nature, ®ve (16%) patients had a medical and one an iatrogenic cause behind the SCI. About half (47%) of the patients were living with their family, the rest were living alone. None of the patients was permanently hospitalised. The majority (67%) of the subjects had a gainful occupation and 12 of the patients (33%) lived on a disability pension. Half of the patients had either a primary school (25%) or secondary school level education (25%). Remarkably many (50%) had a university degree or were studying at the university. Only three (8%) of the subjects had no driver's licence and never drove.
Average importance weights
The average importance weights indicate how important each of the ®fteen dimensions is to the respondents. Respondents who had sustained SCI in childhood assigned a signi®cantly higher importance weight to the dimensions of mental functioning, communicating, social participation and seeing than the controls (Table 3) . The latter in turn assigned a higher weight to the dimensions of moving (P50.0001), working (P50.0001), sleeping and eating (Table 3) .
The 15D score
The average 15D score in the SCI group was 0.906, SD=0.058 and range 0.726 ± 0.996. The 15D score in the control group was 0.929, SD=0.083. The dierence in 15D score is statistically signi®cant (P50.05). In the SCI group the most marked deviations from the best level of functioning occurred on the dimensions of continence, moving, working and pain. The average within-dimension level of the respondents in the SCI group and population sample diered signi®cantly on the dimensions of moving, eating, urinary continence, working, social participation, mental function, depression and distress. Apart from the last three dimensions the SCI group scored worse (1 being the best level) ( Table 4) .
The average overall health status reported on the VAS was 82.3, SD=15.5 and range 35 ± 100. A signi®cant correlation between the HRQL and VAS scores was found, r=0.33; P=0.044. 
Discussion
Many studies on HRQL as well as long-term followups of SCI patients have been published in recent years, 11, 12, 14 however, as far as we know no reports focusing on the long-term follow-up of pediatric SCI patients have been published. In earlier studies on SCI patients HRQL has been found to be high and comparable to the population scores even though SCI patients exhibit a higher degree of physical disability. The scores of the adjusted patients with older injuries tend to approach the scores of the normal population or may be even higher. 13, 14 The ®ndings of this study are similar to those of Mehnert. In a study of 675 subjects with various disabilities, he found that those whose disabling condition occurred before the age of twenty years expressed greater life satisfaction than those who were injured later in life. 3 Longitudinal studies have also shown that adjustment continues and improves for years after the initial injury. 15 The 15D HRQL score was 0.929 (SD=0.083) in a random sample of the normal population consisting of 372 persons aged between 16 ± 46 years. 10 The HRQL score among the SCI patients under study was 0.906 (SD=0.058). This result is consistent with the ®ndings of previous quality of life studies with SCI patients. 13 ± 15 It is to some extent questionable whether a generic HRQL measure like the 15D is able to cover all HRQL facets associated with a speci®c disease. Disease-speci®c instruments may be more sensitive to changes in HRQL, but at the cost of comparability across diseases. The 15D revealed that in the SCI group the most marked deviations from the best level of functioning occurred on the dimensions of urinary continence, moving, working and pain. The lack of dimensions measuring sexual activity and bowel function, in which many SCI patients encounter problems, partly reduces the sensitivity of the 15D among SCI patients. 16 ± 18 However, a new version of the 15D launched recently covers also those areas. 19 The high level and completeness of SCI together with old age are known to predict poor long-time survival. 20 The relatively small number of complete tetraplegics and incomplete para-and tetraplegics in this study did not allow an analysis of the in¯uence of injury level and completeness on HRQL. The results of studies on the impact of impairment or disability on HRQL or life satisfaction have been somewhat con¯icting. 21, 22 The well-known impairments such as neurogenic urinary incontinence and physical problems with moving associated with SCI explain why the HRQL score of this patient group deviates from the score of the normal population.
Disability to work and urinary incontinence were the biggest problems and these dimensions also obtained the lowest average importance weights, in addition to the dimension of moving (Table 3 ). This ®nding corroborates that of Whiteneck et al who argued that the needs which are not well met are also ranked lower in importance. 12 Is this due to a shifting in priorities among long-term SCI survivors or is it a question of an expression of denial and devaluation of needs which are not met? In our recent study on ego-defences in the same group of pediatric SCI patients the results are in favour of a somewhat modi®ed ego-defence pattern leading to good adaptation. 23 In this context the high HRQL score can be understood as an expression of good adjustment to a devastating injury, but with some speci®c changes in defensive personality functions. The average within-dimension level of mental functioning, depression and distress was better in the SCI group than in the control group (Table 4) . This strengthens the belief that even a severe handicap per se does not inevitably lead to problems in mental health. Our results indicate that the SCI patients who have sustained their injury in childhood have problems primarily on the dimensions of moving, working, urinary continence, eating and social participation. These dimensions are directly in¯uenced by the physical impairment.
Conclusions
This study showed that HRQL scores among SCI patients who had sustained their injury in childhood are somewhat lower than those of the general population. The SCI patients assigned a lower average importance weight to the dimensions of moving and working than the normal reference population. Despite low importance ascribed to working this patient group turned out to be remarkably often gainfully employed or highly educated. This SCI patient group performed well on the dimensions of communicating, hearing, seeing, breathing, mental function, depression and distress, but faced the biggest problems with continence, moving, social participation and working. Therefore, to further improve the HRQL of these patients with rehabilitation, more emphasis should be placed on these dimensions to compensate for the physical consequences of the pediatric SCI.
Similar HRQL studies are recommended also in other patient groups when health care interventions are planned for improving HRQL.
